Modelling the evolution of Schmallenberg virus seroprevalence in a sheep flock after natural infection.
Modelling the long-term seroprevalence evolution against Schmallenberg virus (SBV) is of first interest to plan vaccination strategies and to predict viral resurgence. The objectives of this study were first to estimate the duration of colostral immunity and the persistence of active immunity in a sheep flock that encountered two episodes of natural SBV infection and then to model the evolution of SBV seroprevalence by considering immune status as well as zootechnical variables. The entire sheep flock of the University of Namur composed by around 400 ewes producing 600 lambs a year and characterized by an annual 24.0% renewal rate was used for this study from January 2012 until December 2016. Antibody titers were estimated by performing Virus Neutralization Test (VNT) from blood and colostrum samples collected in lambs and adult sheep. Colostral antibodies against SBV of lambs born to seropositive ewes were detectable during four months. A significant increase of anti-SBV antibody titers was observed in lambs' serum as well as in ewes' colostrum between the time of first viral episode (2011) and the time of SBV reemergence (2012) suggesting a booster effect of viral resurgence on immune status. In naturally SBV infected adult sheep, the active immunity was estimated to last at least four years. These results combined with flock management data allowed to develop a mathematical model to predict the evolution of SBV seroprevalence at a herd scale. The accuracy of this model was assessed by VNT experiment performed at the end of the study. By applying this model to the sheep flock of the University of Namur, it was estimated that an annual 24.0% renewal rate led to total seronegativity, and so high susceptibility to viral resurgence, in 50 months after time of last natural infection. The third SBV episode detected in this research sheep flock within the expected time demonstrated huge within-flock susceptibility.